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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

[0001] The present invention relates to an optical fiber 
aligning device used for optically aligning butt jointed fib- 
ers such as mechanically spliced fibers, and relates also 
to an optical aligner assembly using the aligning device. 

Description of the Related Art 

[0002] Conventionally, optical fiber aligners are de- 
signed to provide an optical connection by abutting two 
optical fibers end-to-end, and securing the butted fibers 
within one aligner housing. 

[0003] There are three main methods for aligning the 
fibers in the conventional optical aligners, they are: (1) 
a fine hollow tube (hereinbelow referred to as microcap- 
illary tube) is used to insert one fiber from each end to 
abut the ends of two fibers; (2) a positioning groove is 
used to abut the ends of two fibers; and (3) the centers 
of three precision rods or three precision spheres are 
used to align two fibers at their centers. The convention- 
al optical fiber aligner utilizes the aligning device to 
align, abut the ends, and the fibers are then fixed in 
place by attaching the fibers to the device using an ad- 
hesive or some mechanical device. 
[0004] However, such fiber aligners are not reusable 
because the aligned optical fibers are not removable, so 
that the fibers cannot be disconnected from or recon- 
nected in the aligner housing, and therefore, the con- 
ventional aligners have been deemed to be unsatisfac- 
tory because they cannot be used effectively for con- 
necting or switching an optical circuit. 
[0005] Furthermore, the task of aligning a pair of fibers 
along their optical axes requires extreme precision and 
the productivity was low. For example, it is necessary to 
carry out the work of inserting the fibers into a capillary 
tube under an optical microscope, and consequently, 
the assembly work was time consuming. Therefore, 
there has been a demand for developing optical fiber 
aligners and fiber aligning devices which permit im- 
proved efficiency in making and altering optical connec- 
tions, particularly in the field work. 
[0006] To resolve such problems of productivity, an al- 
ternative might be to insert the fibers through a lower 
precision guide groove or microcapillary tube, however, 
in many cases, the change in the alignment precision 
for the aligning device and the insertion facilitator is too 
sudden, thus causing the fibers to bind in the aligner to 
impede smooth entry of the fibers, and it was judged 
that such a device would be unsatisfactory for practical 
purposes. 

[0007] In document DE 43 35 861 A, there is disclosed 
an optical fiber mechanical splice as defined in the pre- 
amble of claim 1. 



SUMMARY OF THE INVENTION 

[0008] It is an object of the present invention to pro- 
vide an economical optical mechanical splice to facili- 
tate making an optical circuit by aligning butted optical 
fibers or altering the optical circuit by disconnecting or 
reconnecting the fibers. 

[0009] The object has been achieved in an optical me- 
chanical splice as defined in claim 1. 
[001 0] According to the mechanical splice presented, 
the aligner is assembled simply by inserting an aligner 
element into a spring clamp through the open section of 
the spring clamp. The U-shape of the spring clamp pre- 
vents it from rolling freely on the workbench and makes 
it possible to be held in some holding fixture, and facil- 
itates assembly of the aligner and improves the produc- 
tivity of carrying out such optical circuit connecting and 
switching tasks. 

[0011] An advantage of the design of the U-shaped 
open section of the spring clamp is that the tasks related 
to optical circuit switching operations can be carried out 
more efficiently by using such tools as wedges, inserted 
between the lid member and the base member, to force 
the opening wider, to relieve the clamping force, and 
moreover, if the aligner element is made of a transparent 
material, the work can be carried out while visually ver- 
ifying the progress of work through the large area of the 
opening section. The large area of the opening of the 
spring clamp means also that physical access to the 
aligner is expedited if the aligner element has to be re- 
moved for adjustments. 

[001 2] According to the present invention, the location 
of the aligner element within the spring clamp is defined 
by the presence of the surface configuration comprising 
protrusions and depressions formed, respectively, on 
the clamp and the outer surfaces of the aligner element. 
Further, this arrangement ensures that the compression 
force of the spring clamp is always applied in the normal 
direction to the fibers. 

[001 3] Another aspect of the mechanical splice is that 
a low-precision groove, having a lower alignment preci- 
sion relative to an alignment precision of the fiber hous- 
ing groove, is provided at each longitudinal end of the 
aligner element to communicate with the fiber housing 
groove so as to enable an optical fiber to be inserted in 
the fiber housing groove from each entry guide section 
of the low-precision groove. 

[0014] According to this design of the assembly, the 
task of inserting the fibers into the middle region of the 
fiber housing groove from each end opening is simpli- 
fied. The low-precision groove guides the fiber deeper 
into the aligner element to slide into the higher precision 
grooves to be aligned in the middle section of the aligner 
element so that the butt joined fibers are ultimately with- 
in an allowable range of alignment of the optical axes of 
the two fibers. The optical cables applicable to the me- 
chanical splice generally range from several tens of nm 
to several hundreds of jim at their outer cladding. There- 
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fore, the design of the optica! mechanical splice enables 
two fiber cables to be optically aligned simply by remov- 
ing a given length of cladding from the tip ends of each 
cable and inserting the bared cables from the fiber entry 
opening at each end of the aligner element. 5 
[0015] The fiber housing grooves can be given a V- 
shaped profile, other' profile shapes such as a U-, ap- 
proximate V- and U-shapes are permissible, as are oth- 
er variations including some combinations of all such 
shapes. It is further permissible to incorporate other 
alignment facilitators such as microcapillary tubes within 
the aligner element. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0016] 

Figure 1 is an overall perspective view of a first em- 
bodiment of the optical fiber mechanical splice of 
the present invention in the closed state. 
Figure 2 is an exploded perspective view of the op- 
tical fiber mechanical splice shown in Figure 1. 
Figure 3 is a cross sectional view of the optical fiber 
mechanical splice seen through a plane A-A in Fig- 
ure 1. 

Figure 4 is a cross sectional view of the optical fiber 
mechanical splice seen through a plane B-B in Fig- 
ure 1. 

Figure 5 is a cross sectional view of a vicinity of a 
fiber housing V-groove showing insertion of a 
wedge in the aligner element to release the clamp- 
ing force on the optical fiber(resin-coated optical fib- 
er) housed optical fiber mechanical splice shown in 
Figure 1. 

Figure 6 is an exploded perspective view of a sec- 
ond embodiment of the optical fiber mechanical 
splice of the present invention. 
Figure 7 is a cross sectional view of a vicinity of the 
fiber housing V-groove of the optical fiber mechan- 
ical splice shown in Figure 6. 
Figure 8 is a cross sectional view of a vicinity of a 
fiber housing V-groove showing insertion of wedges 
in the aligner element to release the clamping force 
on the fiber tape housed in the optical fiber mechan- 
ical splice shown in Figure 6. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 7] A first embodiment of the mechanical splice of 
the present invention will be presented with reference 
to Figures 1 to 5. 

[0018] As shown in Figures 1 and 2, the optical fiber 
mechanical splice (hereinbelow shortened to aligner) 1 
comprises an aligner element 1A comprising a base 
member 2 and a lid member 3, respectively constituted 
by each half section of a split rod, presenting a rectan- 
gular profile when closed; and a thin and long spring 
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clamp 4, having a U-shaped profile, which approximate- 
ly encases the entire structure of the aligner element 1 A. 
[0019] As shown in Figures 2 and 3, the base member 
2 and the lid member 3 themselves present a rectangu- 
lar profile, and are assembled into a fiber housing unit 
by closing the lid member 3 on the base member 2 there- 
by placing the respective opposing base surface 5 and 
the lid surfaces 6 in contact. In this embodiment, the 
base member 2 and the lid member 3 are made of a 
plastic material having a suitable hardness value. The 
base and lid surfaces 5, 6 extend over the entire lengths 
in the longitudinal direction of the base member 2 and 
the lid member 3 to form rectangular surfaces. 
[0020] As shown in Figures 2 and 3, a fiber housing 
V-groove 8 extending in the longitudinal direction ofthe 
base member 2 is disposed in the longitudinal middle 
section ofthe base surface 5, and low-precision grooves 
9(9a,9b) are formed at each longitudinal end of the fiber 
housing V-groove 8 to extend collinearly with and com- 
municate with the fiber housing V-groove 8. The fiber 
housing V-groove 8 is for abutting, positioning and align- 
ing the single optical fibers 7(resin-coated optical fibers) 
inserted from each terminal end of the aligner unit. The 
low-precision grooves 9 are used to align the fibers 7 at 
a lower precision relative to the aligning precision of the 
fiber housing V-groove 8. Although the overall precision 
capability of the low-precision groove 9 is less than the 
precision capability of the fiber housing V-groove 8, 
those regions in the vicinity of both ends of the fiber 
housing V-groove 8, referred to as guide sections 10, 
are made to a higher aligning capability. The guide sec- 
tion 10 adjacent to the fiber housing V-groove 8 is given 
about the same alignment precision as that of the V- 
groove 8. The guide section 10 adjacent to the low-pre- 
cision groove 9 is made into a tapered groove of an ex- 
panded size larger than the size of the low-precision 
groove 9. The size of the taper is such as to permit a 
bare optical fiber 7a, with cladding removed, to be in- 
serted easily through the low-precision groove 9. 
[0021] There are small walls 11 disposed at both lat- 
eral edge of the guide section 10 The small wall 11 is 
made integrally with the base member 2 to protrude out- 
ward from the base surface 5 of the base member 2, so 
they can be readily manufactured by a single molding 
process. 

[0022] The bare optical fiber 7 with its cladding re- 
moved from the tip is housed in the fiber housing V- 
groove 8 while the optical cable with cladding is housed 
in the low-precision groove 9. It is possible to insert the 
clad cable into the guide section 10. 
[0023] As shown in Figure 2, a protrusion engaging 
section 15 is provided at three locations, in the longitu- 
dinal direction, on the base surface 5 of the base mem- 
ber 2 to engage with a depression engaging section 14 
provided at the corresponding locations of the lid sur- 
face 6, as well as a depression engaging section 14 to 
engage with each of the protrusion engaging sections 
15 formed on the lid surface 6 of the lid member 3. At 
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the tip end of the protrusion section 1 5, a curved surface 
16, which can be rotated with respect to the depression 
engaging section 14, is provided so that, as illustrated 
in Figures 4 and 5, when the lid member 3 is closed on 
the base member 2, the paired engaging sections 14, 
15 are all engaged and the axis of rotation of all the en- 
gaged pairs is collinear along the lateral side (right end ' 
in Figures 4, 5) of the aligner element 1 A so that the lid 
member 3 can be rotated relative to the base member 

2 about the axis of rotation. Furthermore, the axial line 
(for the relative rotation of the lid member 3 with respect 
to the base member 2) is parallel to the axial line of the 
aligner 1, and because the rotational axial line is dis- 
posed to one lateral side of the optical fiber aligner 1, 
so the paired engaging sections 14, 15 serve the func- 
tion of a mechanical hinge for the base member 2 and 
the lid member 3. 

[0024] The lid member 3, as shown in Figures 2 and 
3, is constituted by three sections comprising a middle 
lid 17 to press down on the fiber housing V-groove 8 on 
the base member 2, two linearly disposed terminal lids 
18 to press down on the low-precision grooves 9. These 
middle lid 17 and the terminal lids 18 correspond to the 
interconnected sections disclosed in the claims. The 
middle lid 17 and the terminal lids 18 are assembled by 
abutting the connecting sections 19 disposed protrud- 
ingly towards each other above the guide section 10. 
The terminal lids 1 8 and the middle lid 1 7 can be located 
properly on the base member 2, by housing the guide 
sections 10 into the small wall accommodation cavity 1 3 
disposed on each of the connecting sections 19 as 
shown in Figure 3. 

[0025] As shown in Figure 3 also, each of the terminal 
lids 18 is provided with a cable housing groove 20 to 
accommodate the upper section of the cladding on the 
optical fiber 7(upper side in Figure 3) disposed in the 
low-precision grooves 9. 

[0026] The lid surface 6 on the middle lid 17 is a flat 
surface, however it is possible to provide a bare fiber 
housing groove to accommodate the top portion of the 
bare fiber 7a housed in the fiber housing V-groove 8. By 
adopting such a design, it becomes possible to install a 
bare fiber 7a of a larger diameter. 
[0027] As shown in Figures 2 and 3, the terminal ends 
of the aligner element 1A are provided with a funnel- 
shaped fiber entry opening 21 for facilitating the inser- 
tion of coated fiber 7. Also, the exposed sections 22, 
which are always exposed beyond the spring clamp 4, 
are provided at the longitudinal ends of the aligner ele- 
ment 1A, and they are shaped angular so that whole 
mechanical splice can be gripped with some tool. 
[0028] As shown in Figures 1, 4 and 5, on the lateral 
face opposite to the depression engaging section 14 
and the protrusion engaging section 15 of the aligner 
element 1A, wedge insertion openings 25 are provided 
for separating the base member 2 from the lid member 

3 by inserting wedges 24. The wedge insertion opening 
25 is formed by carving out the opposing base and lid 



surfaces 5. 6, respectively, of the base member 2 and 
the lid member 3 at four locations in the longitudinal di- 
rection of the aligner element 1 A. Insertion of the wedge 
24 against the clamping force of the spring clamp 4 forc- 
5 es the lid member 3 to separate from the base member 
2. The aligner element 1A is inserted into the spring 
clamp 4 so as to permit access to the wedge insertion 
opening 25 through the open section 23 of the spring 
clamp 4. 

10 [0029] When the wedge 24 is pressed into the wedge 
insertion opening 25, the lid member 3 separates from 
the base member 2 by undergoing a relative rotation 
about the rotation axis of the hinge axis so that the 
wedge insertion opening 25 will move in the direction of 
*5 expanding the spacing of the wedge insertion opening 
25. 

[0030] The wedge 24 is inserted into the wedge inser- 
tion opening 25 by abutting a planar end surface 24a of 
the wedge 24 to the furthest region of the wedge inser- 
tion opening 25. The wedge 24 has a thickness cor- 
responding to a targeted opening width for the wedge 
insertion opening 25 so that simple insertion of the 
wedge 24 into the wedge insertion opening 25 is suffi- 
cient to always provide a constant opening dimension 
for the wedge insertion opening 25. 
[0031] The spring clamp 4 is a long and thin member 
having a somewhat shorter length dimension than the 
aligner element 1A, and is made of a material such as 
beryllium copper. In the case of beryllium copper, it is 
more preferable to use those parts that have been 
formed into a proper shape and given a hardening treat- 
ment, and apply a coating such as a fluoride resin coat- 
ing after the heat treatment. The aligner element 1A is 
pressed into the spring clamp 4 by pushing open a pair 
of (top and bottom) flange sections 26 with the aligner 
element 1A through an open section 23. In the trans- 
verse middle section of each of the flange sections 26, 
there is provided a positioning protrusion section 27 
made by bending a portion of the flange section 26. The 
function of the positioning protrusion sections 27 is to 
assure a stable positioning of the aligner element 1 A at 
a given location within the spring clamp 4, by coupling 
the top and bottom positioning protrusion sections 27 
with the corresponding positioning depression sections 
29, 28 formed on the lid member 3 and the base member 
2, respectively. 

[0032] The positioning protrusion sections 27 corre- 
spond to the coupling configuration, comprising protru- 
sions and depressions, disclosed in the claims. 
[0033] The positioning protrusion sections 27 are pro- 
vided on both top and bottom flange sections 26 in an 
opposing symmetry, and the positioning depression 
sections 28, 29 are formed in the middle transverse re- 
gions (left /right direction in Figure 4) of the base mem- 
ber 2 and the ltd member 3. When the aligner element 
1A is clamped between the flange sections 26 of the 
spring clamp 4, all of the parts, positioning protrusion 
sections 27, positioning depression sections 28, 29 and 
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the fiber housing V-groove 8 are disposed coltinearly 
along a longitudinal axis so that a stable clamping force 
is applied in the diametrical direction of the optical fiber 
7 placed in the fiber housing V-groove 8. When the align- 
er element 1 A is clamped, the entire outer surface 30 of 
the base member 2 contacts the bottom flange section 
26, while the top flange section 26 contacts the lid mem- 
ber 3 only through the top positioning protrusion section 
27 coupled to the positioning depression section 29. 
This design assures a positive and stable clamping of 
the aligner element 1 A by the spring clamp 4 so that the 
clamping force is firmly transferred to the coated fiber 7. 
[0034] The above design produces a thin space be- 
tween the top flange section 26 and the lid member 3, 
as illustrated in Figures 4, 5, and the presence of this 
space enables to bend the top flange section 26 away 
from the bottom flange section 26 so as to permit remov- 
al of the aligner element 1 A out of the spring clamp 4 by 
decoupling the top positioning depression section 27 
from the positioning depression section 29 which holds 
down the lid member 3. 

[0035] The flange sections 26 are separated into 
three sections by two slits 12 provided along the longi- 
tudinal direction of the spring clamp 4, and are located 
at opposite locations in both flange sections 26, at the 
boundaries between the middle lid 17 and the terminal 
lids 18. Therefore, it is possible to individually adjust the 
clamping force applied to those sections of the coated 
fiber 7 disposed under the middle lid 17 or the terminal 
lids 18, by the clamping action provided by the separat- 
ed regions of the spring clamp 4, each of which can act 
as an independent clamping section. The spring clamp 
4 may have a plurality of spring sections. 
[0036] The U-shaped spring clamp 4 can be fabricat- 
ed more easily compared with other shapes such as C- 
shaped clamps, and especially, this shape is advanta- 
geous when forming the slits 12. Furthermore, com- 
pared with the spring actions of the C-shaped slitted 
clamps, deformation in one spring section of the U- 
shaped clamps does not affect the clamping force in oth- 
er spring sections, and therefore, they are much more 
convenient to handle and facilitate the task of connect- 
ing, disconnecting or switching the optical circuit made 
by the coated fiber 7. 

[0037] The following is an explanation the operation 
of the first embodiment mechanical splice and the ad- 
vantages that are provided. 

[0038] The optical fiber mechanical splice 1 enables 
to connect two optical fiber 7 by inserting a wedge 24 
into the wedge insertion opening 25 to relieve the com- 
pression force between the base member 2 and the lid 
member 3 (refer to Figure 5), inserting the fibers 7 from 
both fiber entry opening 21 of the aligner element 1A, 
and abutting the ends which are disposed on top of the 
fiber housing V-groove 8. 

[0039] In more detail, the installation process involves 
the steps of: pushing the coated fiber 7 towards the fiber 
housing V-groove 8 from each end of the fiber entry 
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openings 21; guiding the bare fiber 7a, which had been 
pre-arranged at the end of the coated fiber 7, on the low- 
precision groove 9 to reach the guide section 10; and 
further pushing the coated fiber 7 deeper into the guide 
5 section 10 so that the fibers become increasingly accu- 
rately aligned. Therefore, it is possible to smoothly feed 
the cable into the aligner element 1 A without having the 
coated fiber 7 hung up on their way by some obstacle. 
It should be noted that installation problems are not en- 
10 countered even though the bare fibers 7a are quite sus- 
ceptible to bending compared with the clad cable and 
the bare fiber 7a can be derailed out of the guide section 
10 through a space formed by the insertion of the wedg- 
es 24. This is because the bare fibers 7a are confined 
15 by the small walls 11 formed on both sides of the guide 
section 10, and it is possible to feed the bare fiber 7a 
towards the fiber housing V-groove 8 without derailing 
it from the guide section 10. Even if the separation be- 
tween the base member 2 and the lid member 3 is made 
somewhat larger, there is no fear of the small wall 11 
pulling away from the small wall accommodation cavity 
13. What this means is that even when large diameter 
fibers, which require a larger separation between the 
base member 2 and the lid member 3, are being in- 
stalled, insertion of bare fiber 7a into the fiber housing 
V-groove 8 can be carried out using the present design 
of the fiber aligner element 1A. Therefore, the present 
embodiment of the aligner element is applicable to a 
wide range of diameters of optical fibers. 
[0040] It should also be noted that the opening size of 
the guide section 10 is chosen such that the cladding of 
the coated fiber 7 cannot pass through, therefore, it is 
possible to adjust the insertion length into the aligner 
element 1 A by adjusting the length of the bare fiber 7a. 
[0041] When the aligner element 1 A is made of a clear 
resin material, the progress of insertion of the coated 
fiber 7 can be visually confirmed, and when an opaque 
spring clamp 4 is installed on the element 1A, there is 
still sufficient visibility through the open section 23 of the 
spring clamp 4 to permit visual observation of the con- 
dition of insertion to facilitate the cable installation op- 
eration. 

[0042] When the operation of abutting the two fibers 
7 is completed, the wedges 24 are removed from the 
wedge insertion openings 25, and the elastic force of 
the spring clamp 4 forces the optical fiber 7 to be com- 
pressed between the base member 2 and the lid mem- 
ber 3 to maintain the optical alignment of the optical fib- 
ers 7. 

[0043] When it is desired to alter the optical connec- 
tion of the optical fibers 7, line switching can be carried 
out readily by reinserting the wedges 24 into the wedge 
insertion openings 25 to release the clamping force ap- 
plied on the optical fiber 7. By selecting an appropriate 
wedge insertion opening 25 to have the wedge 24 in- 
serted, it is possible to release the clamping force on 
one side of the fibers 7 only, thus facilitating line switch- 
ing operation. 
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[0044] Another advantage of the design of the me- 
chanical splice 1 is that, because the wedge insertion 
opening 25 is exposed at the open section 23 of the 
spring clamp 4, the insertion operation of wedge 25 into 
the wedge insertion opening 25 can be carried out effi- 5 
ciently while visually observing the progress of insertion. 
Further, the design permits the optical fiber mechanical 
splice 1 to be assembled simply by pushing the aligner 
element 1 A into the spring clamp 4 by inserting it through 
the open section 23 thereby facilitating its assembly op- 
eration. For disassembly of the optical fiber mechanical 
splice 1, it only needs to elasticity force the flange sec- 
tion 26 apart to remove the aligner element 1A out of 
the spring clamp 4. As well, the external shape of the 
mechanical splice 1 is such as to prevent it from rolling 
freely on a workbench, and to be gripped with a tool. 
These external features offer practical advantages of 
improving work productivity. 

[0045] Additionally, the spring clamp 4 has a simple 
shape and is easy to manufacture. The design of the 
mechanical splice 1 is such that it can be made into a 
compact unit, because the flange section 26 provided 
on the central side of the lid member 3 needs only to be 
large enough to permit manual opening by the worker. 
The overall result is that the manufacturing cost of the 
mechanical splice 1 can be reduced. 
[0046] A second embodiment of the optical fiber me- 
chanical splice will be presented with reference to Fig- 
ures 6 to 8. 

[0047] In the drawings, 50 corresponds to the aligner 
element to be inserted into the spring clamp, 51 to the 
base member, and 52 to the previous lid member. 
[0048] The aligner element 50 is a split rod of a rec- 
tangular cross sectional shape, and comprised by rec- 
tangular shaped halves of a split rod, respectively con- 
stituting a base member 51 and a lid member 52. 
[0049] The aligner element 50 is closed by contacting 
the opposing surfaces 53 of the lid member 52 and the 
base member 51. The base opposing surface 53 of the 
base member 51 is provided with a plurality of tape 
housing grooves 55 which are parallel to each other and 
extending in the longitudinal direction of the base mem- 
ber 51. The tape housing grooves (henceforth referred 
to as tape-grooves) 55 are used to accommodate optical 
fiber tape core (henceforth referred to as tape core) 54 
having bare fibers 54a at their terminal ends, for the pur- 
pose of abutting, positioning and aligning the bare fibers 
54a. At the longitudinal ends of the base member 51, 
there are provided low-precision tape grooves 56(56a, 
56b) extending in the longitudinal direction ofthe tape- 
grooves 55 for the purpose of guiding the bare fibers 
54a from the tape entry opening of the aligner element 
50 towards the tape-groove 55. 

[0050] On both lateral sides of the low-precision tape 
grooves 56 adjacent to the tape-grooves 55, a pair of 
protruding small walls 57 are formed integrally with the 
resin base member 51 . The small walls 57 are arranged 
in a taper so that their transverse separation distance 
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becomes progressively narrower as they approach to- 
wards the tape-grooves 56. Also, the small walls 57 are 
accommodated in the corresponding small wall housing 
cavities (not shown) provided on the opposing lid sur- 
face 58 when the lid member 52 is closed on the base 
member 51 (refer to Figures 7, 8) to position the lid mem- 
ber 52 with respect to the base member 51. 
[0051] Those regions of the low-precision tape 
grooves 56 bounded by the small walls 57 have a higher 
alignment precision than the rest of the low-precision 
tape grooves 56. 

[0052] In the transverse direction (shown by the arrow 
C in Figure 6) on a lateral section of the opposing sur- 
faces 53, 58, respectively, for the base member 51 and 
the lid member 53, there are provided depression en- 
gaging sections 59 and protrusion engaging sections 
60, as in the case of the first embodiment having de- 
pression engaging section 14 and the protrusion engag- 
ing section 15, to serve as a hinge device. Similar to the 
first embodiment, wedge insertion openings 61 are pro- 
vided also on the opposite lateral side of the aligner el- 
ement 50. 

[0053] On each longitudinal end of the low-precision 
tape grooves 56 on the base member 51, there is pro- 
vided an entry guide section 62 extending into the op- 
posing base surface 53, which increases its depth to- 
wards the exterior end of the base member 51 so that 
even when the aligner element 50 is closed, the tape 
core 54 can readily be inserted. 

[0054] The lid member 52 is a three-component body 
and comprises a middle lid 52b and two terminal lids 
52a so as to enable exerting separate clamping forces 
on the aligner element 50 through the action of the three 
sections of the spring clamp 4 having two slits 12. The 
terminal lids 52a and the middle lid 52b correspond to 
the interconnected sections disclosed in claim 6. 
[0055] In preparation for inserting a tape core 54 into 
the present mechanical splice, a suitable length of the 
tape core 54 fitting the length of the tape-grooves 55 is 
stripped to expose the bare fiber 54a at their tips, and 
each bare fiber 54a is inserted into the entry guide sec- 
tion 62 along a corresponding low-precision tape 
grooves 56 until they all reach the tape-grooves 55. The 
cladding section 54a of the tape core 54 rides on top of 
the low-precision tape grooves 56 as the bare fibers 54a 
are inserted through a given distance into the tape- 
grooves 55, and when the aligner element 50 is closed, 
the cladding section 54a is clamped between the termi- 
nal lid member 52a and the base member 51. 
[0056] The operation and the advantages of the sec- 
ond embodiment aligner will be presented in the follow- 
ing. 

[0057] To optically connect two tape cores 54 by abut- 
ting their ends, the clamping force between the base 
member 51 and the lid member 52 is relieved first by 
inserting the wedges 24 into the wedge insertion open- 
ings 61, then the bare fibers 54a, which had been pre- 
pared to expose the bare fiber at the ends of the tape 
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core 54, are inserted into the low-precision tape grooves 
56 through the entry guide section 62 at both ends of 
the aligner element 50 until the ends of the bare tape 
cores 54 are abutted in the tape-grooves 55. In this proc- 
ess, the ends of the bare fibers 54a of the tape cores 54 
are guided by the small walls 57 while moving from the 
low-precision tape grooves 56 to the tape-grooves 55, 
thus enabling the bare fiber 54 to enter the aligner ele- 
ment 50, without any danger of derailing the individual 
fibers on their way into the tape-grooves 55. Therefore, 
the present aligner 50 makes it possible to abut and con- 
nect two tape cores 54 by simply inserting them through 
the entry guide openings of the aligner element 50. 
[0058] It should be mentioned also that those bare fib- 
ers 54a which are disposed on the inner side of the 
taped array do not tend to protrude beyond those bare 
fibers 54a which are disposed on the outer side of the 
taped array, this is because, so long as the outer fibers 
54a are inserted properly into their respective tape- 
grooves 55, the inner fibers 54a are naturally directed 
to the proper respective tape-grooves 55. For this rea- 
son, the small walls 57 need only be provided along both 
lateral sides of the low-precision tape grooves 56. 

Claims 

1. An optical fiber mechanical splice, for providing an 
optical connection by abutting optical fibers, com- 
prising: 

an aligner element (1A) having a split-rod 
shape comprised of a base member (2) and a 
lid member (3) for clamping an optical fiber (7) 
therebetween to provide a fiber housing unit ; 
a spring clamp (4) having a U-shaped profile 
for retaining said fiber housing unit closed by 
clamping said aligner element (1A) within an 
open section and providing vertical compres- 
sion forces , the spring clamp comprising a pair 
of top and bottom flange sections (26) ; and 
a fiber housing groove (8, 9a, 9b), for retaining 
said optical fiber (7) inserted between opposing 
surfaces which are formed on an opposing lid 
surface (6) of said lid member (3) and/or an op- 
posing base surface (5) of said base member 
(2); 

wherein said open section is formed to enable 
insertion of said aligner element (1A), and a longi- 
tudinal middle section (8) of said fiber housing 
groove is formed to accommodate abutted bare op- 
tical fibers (7a) for optical aligning, and said fiber 
housing groove (8) is arranged so as to enable op- 
tical aligning of said optical fibers (7) inserted 
through each end of said aligner element (1A) by 
abutting said bare optical fibers (7a) in said longitu- 
dinal middle section (8); 
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characterized in that said aligner element 
(1A) is positioned in a pre-determined location with- 
in said spring clamp (4) by having a coupling con- 
figuration provided by a protrusion positioning sec- 

5 tion (27) formed on each flange section (26) of said 

spring clamp, and a depression positioning section 
(29, 28) formed on each outer surface of said lid 
member (3) and said base member (2); 

in that said base member (2) and lid member 

10 (3) have a halved-rod shape, and said aligner ele- 
ment (1 A) is assembled into said split-rod shape by 
aligning said base member (2) and said lid member 
(3) in the longitudinal direction, and a length of said 
spring clamp (4) is approximately equal to a length 

15 of said aligner element (1 A), and said coupling con- 
figuration comprises formations extending approx- 
imately over entire longitudinal lengths of said 
flange sections (26) of said spring clamp (4); and 
in that one of either said base member (2) or 

20 said lid member (3) is made of a plurality of inter- 
connected sections, and said spring clamp (4) com- 
prises transverse slits (12) fabricated at boundaries 
of said interconnected sections so as to enable said 
spring clamp (4) to function as a plurality of individ- 

25 ual clamping sections. 

2. An optical fiber mechanical splice as claimed in 
claim 1, wherein a low-precision groove (9a, 9b), 
having a lower alignment precision relative to an 

30 alignment precision of said fiber housing groove (8), 
is provided at each longitudinal end of said aligner 
element (1A) to communicate with said fiber hous- 
ing groove (8) so as to enable an optical fiber (7) to 
be inserted in said fiber housing groove (8) from 

35 each entry guide section of said low-precision 
groove (9a, 9b). 

3. An optical fiber mechanical splice as claimed in 
claim 2, wherein a plurality of small walls (11) are 

40 provided along a lateral side of each of said low- 
precision grooves (9a, 9b) in a vicinity of both ends 
of said fiber housing groove (8) for preventing said 
optical fibers (7) being inserted from derailing out of 
said fiber housing groove (8) or low-precision 

45 grooves (9a, 9b). 

4. An optical fiber mechanical splice as claimed in 
claim 3, wherein small walls (11) protrude from ei- 
ther said base member (2) or said lid member (3), 

so and small wall accommodation cavities (13) for 
housing said small walls (11) are provided on an op- 
posing lid member(3) or a base member (2) for lo- 
cating said lid member (3) with respect to said base 
member (2). 

55 

5. An optical fiber mechanical splice as claimed in any 
of claims 3 and 4, wherein said assembly is provid- 
ed with a plurality of parallel of parallel middle 
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grooves (55) of a given alignment precision and an 
equal number of parallel end grooves (56a. 56b) 
having a lower alignment precision communicating 
with said middle grooves (55) so as to provide a 
one-to-one correspondence of grooves, wherein 
said end grooves (56a, 56b) are spaced apart wider 
than middle grooves (55), and in a vicinity of said 
small walls (57), and said end grooves (56a. 56b) 
diverge towards respective terminal ends. 

6. An optical fiber mechanical splice as claimed in 
claim 1, wherein said fiber housing groove (8) has 
a V-shape or a U-shape profile. 



Patentanspruche 

1 . Mechanische Spleilistelle fur optische Fasern zum 
Liefern einer optischen Verbindung durch Zusam- 
menfugen von Enden von optischen Fasern, wel- 
che Spleilistelle folgendes aufweist: 

ein Ausrichtelement (1A) mit einer Form eines 
geteilten Stabs bestehend aus einem Basisele- 
ment (2) und einem Deckelelement (3) zum 
Einklemmen einer optischen Faser (7) zwi- 
schen ihnen, um eine Faserunterbringungsein- 
heit zur Verfugung zu stellen; 
eine Federklemme (4) mit einem U-formigen 
Profil zum Geschlossenhalten der Faserunter- 
bringungseinheit durch Klemmen des Ausrich- 
telements (1A) innerhalb eines offenen Ab- 
schnitts und durch Bereitstellen von vertikalen 
Kompressionskraften, wobei die Federklemme 
ein Paar von obersten und untersten Flansch- 
abschnitten (26) aufweist; und 
eine Faserunterbringungsnut (8, 9a, 9b) zum 
Eingefugthalten der optischen Faser (7) zwi- 
schen gegenuberliegenden Flachen, die an ei- 
ner gegenuberliegenden Dekkelflache (6) des 
Deckelelements (3) und/oder einer gegenuber- 
liegenden Basisflache (5) des Basiselements 
(2) ausgebildet sind; 

wobei der offene Abschnitt ausgebildet ist, um 
eine Einfugung des Ausrichtelements (1A) zu er- 
moglichen, und ein longitudinaler mittlerer Ab- 
schnitt (8) der Faserunterbringungsnut ausgebildet 
ist, um an den Enden zusammengefugte freigelegte 
optische Fasern (7a) zum optischen Ausrichten un- 
terzubringen, und die Faserunterbringungsnut (8) 
angeordnet ist, um ein optisches Ausrichten der 
durch jedes Ende des Ausrichtelements (1A) ein- 
gefugten optischen Fasern (7) durch Zusammenfu- 
gen der Enden der freigelegten optischen Faser 
(7a) in dem longitudinalen mittleren Abschnitt (8) zu 
ermoglichen; 

dadurch gekennzeichnet, dass das Aus- 
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richtelement (1 A) dadurch bei einer vorbestimmten 
Stelle innerhalb der Federklemme (4) positioniert 
ist, dass es eine Kopplungskonfiguration hat, die 
durch einen Vorsprungspositionierabschnitt (27), 

5 der an jedem Flanschabschnitt (26) der Federklem- 

me ausgebildet ist, und einen Druckpositionierab- 
schnitt (29, 28), der an jeder Aulienflache des Dek- 
kelelements (3) und des Basiselements (2) ausge- 
bildet ist, zur Verfugung gestellt ist; 

10 dass das Basiselement (2) und das Deckel- 

element (3) eine Form eines halbierten Stabs ha- 
ben und das Ausrichtelement (1A) dadurch in die 
Form eines geteilten Stabs zusammengebaut ist, 
dass das Basiselement (2) und das Deckelelement 

is (3) in der longitudinalen Richtung ausgerichtet sind 
und eine Lange der Federklemme (4) etwa gleich 
einer Lange des Ausrichtelements (1A) ist und die 
Kopplungskonfiguration Formationen aufweist, die 
sich etwa uber gesamte longitudinale Langen der 

20 Flanschabschnitte (26) der Federklemme (4) er- 
strecken; und 

dass eines von entweder dem Basiselement 
(2) Oder dem Deckelelement (3) aus einer Vielzahl 
von miteinander verbundenen Abschnitten herge- 

25 stellt ist und die Federklemme (4) transversale 
Schlitze (12) aufweist, die an Grenzen der mitein- 
ander verbundenen Abschnitte hergestellt sind, um 
zu ermoglichen, dass die Federklemme (4) als Viel- 
zahl von einzelnen Klemmabschnitten funktioniert. 

30 

2. Mechanische Spleilistelle fur optische Fasern nach 
Anspruch 1, wobei eine Nut (9a, 9b) geringer Ge- 
nauigkeit mit einer geringeren Ausrichtgenauigkeit 
relativ zu einer Ausrichtgenauigkeit der Faserunter- 

35 bringungsnut (8) an jedem longitudinalen Ende des 
Ausrichtelements (1A) vorgesehen ist, um mit der 
Faserunterbringungsnut (8) zu kommunizieren, um 
zu ermoglichen, dass von jedem Eingangsfuh- 
rungsabschnitt der Nut (9a, 9b) geringer Genauig- 

^0 keit eine optische Faser (7) in die Faserunterbrin- 
gungsnut (8) eingefuhrt wird. 

3. Mechanische Spleilistelle fur optische Fasern nach 
Anspruch 2, wobei eine Vielzahl von kleinen Wan- 

45 den (11) entlang einer lateralen Seite von jeder der 
Nuten (9a, 9b) geringer Genauigkeit in der Nahe 
von beiden Enden der Faser-unterbringungsnut (8) 
vorgesehen ist, um zu verhindern, dass die opti- 
schen Fasern (7), die eingefugt werden, aus der Fa- 

50 serunterbringungsnut (8) oder den Nuten (9a, 9b) 
geringer Genauigkeit entgleisen. 

4. Mechanische Spleilistelle fur optische Fasern nach 
Anspruch 3, wobei kleine Wande (11) von entweder 

55 dem Basiselement (2) Oder dem Deckelelement (3) 
vorstehen und Unterbringungshohlraume (13) fur 
kleine Wande zum Unterbringen der kleinen Wande 
(11) an einem gegenuberliegenden Deckelelement 
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(3) Oder Basiselement (2) zum Lokalisieren des 
Deckelelements (3) in Bezug auf das Basiselement 
(2) vorgesehen sind. 

5. Mechanische Spleiflstelle fur optische Fasern nach 5 
einem der Anspruche 3 Oder 4, wobei der Zusam- 
menbau mit einer Vielzahl von parallelen mittleren 
Nuten (55) einer gegebenen Ausrichtgenauigkeit 
und einer gleichen Anzahl von parallelen Endnuten 
(56a, 56b) mit einer geringeren Ausrichtgenauig- 10 
keit, die mit den mittleren Nuten (55) kommunizie- 
ren, versehen ist, urn eine Einszu-Eins-Entspre- 
chung von Nuten zur Verfugung zu stellen, wobei 

die Endnuten (56a, 56b) weiter als die mittleren Nu- 
ten (55) voneinander beabstandet und in einer Na- « 
he der kleinen Wande (57) sind und die Endnuten 
(56a, 56b) in Richtung zu jeweiligen Anschlusseh- 
den divergieren. 

6. Mechanische Spleifistelle fur optische Fasern nach 20 
Anspruch 1, wobei die Faserunterbringungsnut (8) 

ein V-Form- Oder ein U-Form-Profil hat. 



Revendications 

1. Epissure mecanique de fibre optique, destinee a 
fournir une connexion optique en aboutant des fi- 
bres optiques, comprenant : 

un element aligneur (1 A) presentant une forme 
de baguette de separation composee d'un ele- 
ment de base (2) et d'un element de couvercle 
(3) destines a serrer une fibre optique (7) entre 
ceux-ci pour fournir une unite de gaine de fibre ; 35 
une pince a ressort (4) presentant un profile en 
forme de U destines a maintenir ladite unite de 
gaine de fibre fermee en serrant ledit element 
aligneur (1 A) a I'interieur d'une section ouverte 
et en fournissant des forces de compression *o 
verticale, la pince a ressort comprenant une 
paire de sections de bride superieures et infe- 
rieures (26) ; et 

une rainure de gaine de fibre (8, 9a, 9b), desti- 
nee a maintenir ladite fibre optique (7) inseree «5 
entre les surfaces opposees qui sont formees 
sur une surface de couvercle opposee (6) dudit 
element de couvercle (3) et/ou une surface de 
base opposee (5) dudit element de base (2) ; 

50 

dans laquelle ladite section ouverte est for- 
mee pour permettre I'insertion dudit element ali- 
gneur (1 A), et une section centrale longitudinale (8) 
de ladite rainure de gaine de fibre est formee pour 
loger les fibres optiques nues (7a) aboutees en vue 55 
d'un alignement optique, et ladite rainure de gaine 
de fibre (8) est agencee de maniere a permettre 1'ali- 
gnement optique desdites fibres optiques (7) inse- 
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rees a travers chaque extremite dudit element ali- 
gneur (1A) en aboutant lesdites fibres optiques 
nues (7a) dans ladite direction centrale longitudina- 
le (8) ; 

caracterisee en ce que ledit element ali- 
gneur (1A) est positionne a un emplacement pre- 
determine a I'interieur de ladite pince a ressort (4) 
en presentant une configuration de couplage pre- 
vue par une section de positionnement en saillie 
(27) formee sur chaque section de bride (26) de la- 
dite pince a ressort, et une section de positionne- 
ment d'abaissement (29, 28) formee sur chaque 
surface externe dudit element de couvercle (3) et 
dudit element de base (2) ; 

en ce que lesdits element de base (2) et ele- 
ment de couvercle (3) presentent une forme de ba- 
guette divisee en deux, et ledit element aligneur 
(1A) est assemble a I'interieur de ladite forme de 
baguette de separation en alignant ledit element de 
base (2) et ledit element de couvercle (3) dans la 
direction longitudinale, et une longueur de ladite 
pince a ressort (4) est approximativement egale a 
une longueur dudit element aligneur (1A), et ladite 
configuration de couplage comprend des forma- 
tions s'etendant approximativement sur I'ensemble 
des longueurs longitudinales desdites sections de 
bride (26) de ladite pince a ressort (4) ; et 

en ce qu'un dudit element de base (2) ou du- 
dit element de couvercle (3) est compose d'une plu- 
rality de sections interconnects, et ladite pince a 
ressort (4) comprend des fentes transversales (12) 
fabriquees aux frontieres desdites sections inter- 
connectees, de maniere a permettre a ladite pince 
a ressort (4) de fonctionner comme une pluralite de 
sections de serrage individuelles. 

2. Epissure mecanique de fibre optique selon la re- 
vendication 1, caracterisee en ce qu'une rainure 
de basse precision (9a, 9b), presentant une preci- 
sion d'alignement moins elevee par rapport a une 
precision d'alignement de ladite rainure de gaine de 
fibre (8), est prevue a chaque extremite longitudi- 
nale dudit element aligneur (1 A) pour communiquer 
avec ladite rainure de gaine de fibre (8), de maniere 
a permettre d'inserer une fibre optique (7) dans la- 
dite rainure de gaine de fibre (8) a partir de chaque 
section de guidage d'entree de ladite rainure de 
basse precision (9a, 9b). 

3. Epissure mecanique de fibre optique selon la re- 
vendication 2, caracterisee en ce qu'une pluralite 
de petites parois (11) est prevue le long d'un cote 
lateral de chacune desdites rainures de basse pre- 
cision (9a, 9b) au voisinage des deux extremites de 
ladite rainure de gaine de fibre (8) pour empecher 
lesdites fibres optiques (7) etant inserees de de- 
railler de ladite rainure de gaine de fibre (8) ou des- 
dites rainures de basse precision (9a, 9b). 
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Epissure mecanique de fibre optique selon la re- 
vendication 3, caracterisee en ce que les petites 
parois (11 ) font saillie soit dudit element de base (2) 
soit dudit 6lement de couvercle (3), et des cavites 
de logement (13) des petites parois destinees a lo- 
ger lesdites petites parois (11) sont prevues sur un 
element de couvercle (3) ou un element de base (2) 
oppose pour placer ledit element de couvercle (3) 
par rapport au dit element de base (2). 
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Epissure mecanique de fibre optique selon Tune 
quelconque des revendications 3 et 4, caracteri- 
see en ce que ledit ensemble est pourvu d'une plu- 
rality de rainures centrales paralleles (55) d'une 
precision d'alignement donnee et d'un nombre egal is 
de rainures d'extremite paralleles (56a, 56b) pre- 
sentant une precision d'alignement moins elevee 
communiquant avec lesdites rainures centrales 
(55), de maniere a fournir une correspondance biu- 
nivoque des rainures, dans laquelle lesdites rainu- 20 
res d'extremite (56a, 56b) sont espacees sur une 
plus grande largeur que les rainures centrales (55), 
et au voisinage desdites petites parois (57), et les- 
dites rainures d'extremite (56a, 56b) divergent en 
direction des extremites terminales respectives. 25 

Epissure mecanique de fibre optique selon la re- 
vendication 1 , caracterisee en ce que ladite rainu- 
re de gaine de fibre (8) presente un profile en forme 
de V ou en forme de U. 30 
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FIG.4 
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